Higher Applications of Mathematics Question paper 2023 Candidate evidence

Candidate evidence
Question 1 Candidate 1

1. A school year in Scotland usually lasts 190 days.

Estimate the total number of hours that a typical pupll in Scotland will spend in
school during their lifetime.

State any further assumptions you make, 3
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Higher Applications of Mathematics Question paper 2023 Candidate evidence

Question 1 Candidate 2

1. Aschool year in Scotland usually lasts 190 days.

Estimate the total number of hours that a typical pupil in Scotland will spend in
school during their lifetime. )

State any further assumptions you make.
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Higher Applications of Mathematics

Question 2(a)

Question paper 2023

Candidate evidence

Candidate 3

(@ Complete the PERT chart below to allow the contestant to determine the
earliest start time and latest completion time for each task.

(An additional diagram, if required, can be found on page 76.)

Question 2(a)
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Candidate 4

(@) Complete the PERT chart below to allow the contestant to determine the
earliest start time and latest completion time for each task.

(An additional diagram, if required, can be found on page 76.)
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Question 3(a)(i) Candidate 5

(a) State the type of data that best describes
() age 1

Numevrica |
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Question 3(a)(ii) Candidate 6

(i) gender. 1
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Question 3(b)

Question paper 2023

Candidate 7

(b) Give two reasons why these results do not provide a representative sample of
the national population to allow the prediction to be accurate.
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Question 3(b) Candidate 8

(b) Give two reasons why these results do not prowde a representative sample of
the national population to allow the prediction to be accurate.

*Due to' becn J o one Sig ] o-leq,
ths Jdoes i ('Qﬂeaﬁ e nabtong)
Pobehation, o ifermd feoyle wsd’ﬁf‘efemi

aleas WU Upte a cehuin
Cetacn (feasous L&ay/

FQO\OLe 3 Pf%efewca cocdd thau

ueen‘ﬂouécc a{ve Wﬁ""‘j‘ a@bovr c(aif%/

4%k Fratore

SQA | www.understandingstandards.org.uk 7 of 34



Higher Applications of Mathematics Question paper 2023 Candidate evidence

Question 4 Candidate 9

4. | You must refer to the information on ‘Scottish Tax Bands 2022/23’ given inthe
pre-release material when answering this question.

James works for a large building company. He is a permanent employee and earns a
gross annual salary of £36,700.

James pays 4.7% of his gross annual salary into his pension and pays £3071.45

National Insurance per annum.

Calculate his net annual salary after all deductions. 4
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Question 4 Candidate 10

4. | You must refer to the information on ‘Scottish Tax Bands 2022/23’ given in the
pre-release material when answering this question.

James works for a large building company. He is a permanent employee and earns a
gross annual salary of £36,700.

James pays 4.7% of his gross annual salary into his pension and pays £3071.45
National Insurance per annum.

Calculate his net annual-salary after all deductions. 4
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Question 5(a) Candidate 11

(@)

Statistical software cutput:
scatterplot of Carbohydrate content on Number of calori
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Question 5(a)

(a)

Candidate evidence

Candidate 12

Statistical software output:
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Question 5(b)(i)

b) ()

Candidate 13

Statistical software output: 0.9628262

Answer:

SQA | www.understandingstandards.org.uk
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Question 5(b)(i)

(b)

Question 5(b)(ii)

(i)

Statistical software output:
data: Carbohydrate.Content and Number.of.Calories
t = 15.941, df = 20, p-value = 7.8e-13
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interwval:
0.9110422 0.9847070
sample estimates:
cor
0.9628262

Answer: .
The relationship between the carbohydrate content and number of
calories is statistically significant as the p-value (7.8e-13) is less than
0.05.

Candidate 14

Candidate 15

| Answer: From this we can see the confidence interval doesn’t cross 0
from this we can be 95% sure that there is a significant difference
between the Number of calories and the Carbohydrate content. The p-
value is also less than >0.05 meaning it is a weak linear relationship.
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Candidate evidence

Question 5(b)(ii) Candidate 16

-Statistical software output:
COY . test(Carbohydrate Content, Number of .Calories)

Answer:

The correlation coefficient is 0.96282.62.

-| This implies that there is a strong positive relationship between
Carbohydrate Content and Number of Calories.

Question 5(c)(i) Candidate 17

© @

Statistical software output:
Im(Number.of.Calories~Carbohydrate.Content)

Call:
Im(formula = Number.of.Calories ~ Carbchydrate.Content)

Coefficients:
(Intercept) Carbohydrate.Content
73.65 4,65

Answer;
Y=mx+C
Number.Cf.Calories = 4.65(Carbohydrate.Content) + 73.65

SQA | www.understandingstandards.org.uk
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Question 5(c)(i) Candidate 18

Statistical softwaf:e output:
Call:

In{formula = Number.of.Calories ~ Carbohydrate.Content)

Coefficients:

{Intercept) Carbohydrate.Content
T73.65 B . _4"65_

Answer:

Y= 4.65(X)+73.65

Question 5(c)(ii) Candidate 19

(i)

Answer:

The Paramaters of the graph, the y intercept is at 73.65, this means that
the graph cuts through the y axis at 73.65, after that it will become out of
bounds on the graph. The gradient of the line on the. graph is 4,65, this

means the line goes upwards as it’s a positive gradient, 4,65 means that
the gradient is quite big and increases majorly.
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Question 5(c)(ii) Candidate 20

(i)

Answer:

The slope of 4.65 means that for every gram of Carbohydrate in the drink
the number of calories increase by 4.65 kCal.

The intercept of 73.65 means that when the Carbohydrate content is 0 g
the number of calories in the drink is 73.65 kCal.

Question 5(d) Candidate 21

(d)

Answer:
330 calories
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Question 5(d) Candidate 22

(d)

Answer: approkimafeljf 350 calories

Question 5(d) Candidate 23

(d)

Answer:

fit lwr upr
1 348.0205 294.3811 401.6598

The fit'shows that the number of calories in a drink with.59¢ of carbohydrates is
{ 348 or somewhere in between 294.38 and 401.66

Question 6(a) Candidate 24

(a) State the critical path for this project.

A B-C -F -G
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Question 6(a) Candidate 25

(a) State the critical path for this project.

I&la[%lé

Question 6(b) Candidate 26
(b) State the duration of the float time for activity B.

> how s
Question 6(c) Candidate 27

(¢) State one advantage of using a Gantt chart.
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Question 6(c) Candidate 28

(¢) State one .advantage of using a Gantt chart.

Hou are able ko '\\J\}S\)C%IU'Q-

Cleoy tre plonods en ot ]

| ol voy RS, e
the camgest HMe

LR LR OR A TRLE T RN TN BRI R T ] CQ/Q‘(\A l—

Question 7(a) Candidate 29

Taylor makes further deposits of £200 on 1 August 2021 and £250 on 1 April 2022.

(@) Calculate the balance in Taylor’s savings account on 31 July 2022. 4

%9

Liso £ V. 012 + 200 = 4$83.49

6
£6% .44 x 1 -00W wags = D5T .43

— 35 F.48
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Question 7(a)

Candidate evidence

Candidate 30

Taylor makes further deposits of £200 on 1 August 2021 and £250 on 1 April 2022.

(a) Calculate the balance in Taylor’s savings account on 31 July 2022.
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Question 7(b)

Candidate 31
Taylor made a final deposit into this account on 1 August 2022.
On 1 December 2022, their savings account balance was £1000.
(b) Calculate how much they deposited on 1 August 2022. 2
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Question 7(b) Candidate 32

Taylor made a final deposit into this account on 1 August 2022.
On 1 December 2022, their savings account balance was £1000.

(b) Calculate how mucﬁ they deposited on 1 August 2022. 2
oo+ V.ot = €443
A9d - @60.30= €182, 0

SQA | www.understandingstandards.org.uk 20 of 34



Higher Applications of Mathematics

Question 8(a)

Question paper 2023

Candidate evidence

Candidate 33

5 YwarcholUie Stock Prediction
.E. L
initial nuember of unlts of
> stock [week 0) 1750
{Fercentage of 2toci
= Jremaadning &t end of week So%
Hember of vrits of ey
o9 stoci perweelk 300
Humber of wnits of stock at
10 the end of week Z6 15013
mLLE
12) End of waok k Humber of unlis of cstcck
I3 o XS0
14 4 1 Ll ]
15§ x 1650
185 .'.!f 16211
k4 I s 1602
15 = 1S3
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2] = 1542
z=) < 1534 ]
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Question paper 2023

Candidate evidence

Question 8(a) Candidate 34
5 | |Warehouse Stock Prediction
|6
i Initial number of units of °
7 stock (week 0) 1750
Percentage of stock
. 80%
8 remaining at end of week .
Number of units of new
. 300
9-| |stock per week .
Number of units-of stock at
10| |the end of week 26 15_00’756
11
12 End of week Number of units of stock
13 |. 0 1750.000 )
14 1 1700.000 _
15 2 1660.000
16 3 1628.000
17]. 4 1602.400
18 5 1581.920
19] 6 . 1565.536
20 7. 1552.429
21 8 1541.943
22 9 - 1533.554
23 10 1526.844 |
.24 | 11 1521.475
25 12 1517.180
26 13 1513.744
27 14 1510.995
28 15 1508.796
29 16 1507.037 |
30 17 1505.629
31 18 1504.504 .
32 19 1503.603
313 20 1502.882
| 34] 21 1502.306
35 22 1501.845
36 23 1501.476
| 37 | 24 1501.181
E: 15 1500.944
39] 26 1500.756
SQA | www.understandingstandards.org.uk
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Question paper 2023

Candidate evidence

5 Warshouse Stock Pradiction -
[ - B .
-7 Initial aumber of units of stock fweek 0) 1750 '
I - -
8| . [Percentage of stack remalning at end of weak 0.8
LE Hiumber of units of niew stock par week 300
W10 Humber of units of stock at the end of week 26 “lacas - -
11 “f - -
12 End of week . Numbar of Units of 3tock . .
13 [ o7 = _
14 1 ={£13-{C13°0.2)+100) -
15 rd u{C14-{C14°0.2)+300).
16 3 ={C15-{C15°0.2)+200)
17 4 w{C16-{C16°0.2)+100) ’
12 I5 w{C17-4C17°0.2)+300] .
19 .6 ={C18-(C18°0.2)+300
20 7 “{C19-{C19°0.2)¥300)
21 |8 ={C20-{C20°0,2)+300)
22 3|9, ={C21-{C21°0.2)+100)
23 10 [{C22-4C22'0.2+300)
24 11 #{C23~-{C23°0.2)+308)
25 12° =40 24-4624°0,2}+300)
26 13 w{C25-4C25'0.2)+300}
27 |14 ' ~{C26{C256°0.2)+300)
28 15 ={C27-{C27°0.2)+300)]
29 16 ={C28-{C28°0.2)+300
30 17 ={C23-{C25°0.2) 300
31 8 ={C30-{€30°0.2)+300}
32 19 ={C31-{C31°0.2)+300) T
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Question 8(b)

Question paper 2023

Candidate evidence

Candidate 35

1 I ] ]

1
Warehouse Stock Prediction

U A IR I R

Number of units of stock

1
Initial number of units of
stock (week 0) 1750 1820 4 e
Percentage of stock 80% . 1800- E ..
remaining at end of week |
Nurnber of units of new 1790
stock per week 300
Number of units of stock at 1780
the end of week 26 1799.563225
1770 |
End of week Number of units of stock 1760
0 1750
1 1758.333333 e
2 1765.277778 a0
3 1771.064815 |
4 1775.887346 T 1 B
5 1779.906121
[ 1783.255101
7 1786.045918
8 1788.371598
9 1790.309665
10 1791.924721
11 “1793.270601
12 1794.392167
13 1795.326806
14 1796.105672
15 1796.754726

Candidate extended worksheet to week 52

SQA | www.understandingstandards.org.uk
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Question 8(b)

Question paper 2023

Candidate evidence

Candidate 36

s Warehouse Steck Prediction
[ 5]
Initial number of units of
7 stock [week 0) 1750 | A I T . I,
IFercentage of Stock Numher -nf units af amr.k atthe cnd of the \-\«ccl. —
B remaining at end of week 80X v L I D e R L L B —
Humber of vnits of neww 5 17— e e
9 stock per week 300 %! :f_:
Humber of enits of stock at £ axee 7]
10 the end of weck 26 1501 3 e
1 T alCC -
12 End of waek Number of uniis of stock 3 3 50 -
13 o 1750 oo —
:; ; 'x 1Lra5 7 FIKJJI.El7li)l?3)5"?‘ﬂ!-1!!!1‘)"}‘]."1.‘[:&5]5; —
16 =13 -
ar * 602
18 1582
19 15566
20 7 1532
21 B 1542
22 k' 1534
23 ] 1527
24 152
25 1577
& 1514
27 h 1514
20 5 1509
(=] C 4507
20 7 1504
a :3 A5
EX ] 5504
[33) 20 1503
241 2 1502
353 E: 150:
36 z 150
37 74 150
3s 25 150
39 25 150
48 r1d 150
a3 28 1500
A2 9 1500
a3 30 1500
A At 1500
A 32 1500
56 33 1508
a7 34 1500
48 a5 500
49 A6 503
50 az 00
1 38 00
52 39 1500
53 <0 1500
54 “1 1500
55 42 1500
56 43 1500
57 4% 1500
sa AS 1500 o

Question 9(a)

Candidate 37

9. The Consumer Price Index (CPI) in the UK in April 2021 was 110.4, relative to a

baseline of 100 in April 2015.

(a) Explain what this figure means in terms of relative purchasing power.

(OO

o4Oy sip0

w,u/ eyl
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Question 9(a) Candidate 38

9. The Consumer Price Index (CPI) in the UK in April 2021 was 110.4, relative to a
baseline of 100 in April 2015.

(a) Explain what this figure means in terms of relative purchasing power. 1

This figure meons (hok inpakion  how  cousecl
. ToARe- (I PMCM, wn.inm}hg thee  0origumiers
oL SPimoLfW@ MOME Poney .

Question 9(a) Candidate 39

9. The Consumer Price Index (CPI) in the UK in April 2021 was 110.4, relative to a
baseline of 100 in April 2015.

(a) Explain what this figure means in terms of relative purchasing powet. 1
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Question 9(b) Candidate 40

The price of a new 3-door car rose in tine with CPl between April 2015 and
Aprit 2021.

In 2021, the price of a new 3-door car was £14,108.

(b) Calculate the price of a new 3-door car in Aprit 2015.

Question 9(b) Candidate 41

The price of a new 3-door car rose in line with CPI between April 2015 and
April 2021.

In 2021, the price of a new 3-door car was £14,108.

(b) Calculate the price of a new 3-door car in April 2015.

V0. 4= j00 = ), 108

(1 0g < |, 10%2 Z)2978,99
e A A L N
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Question 9(c) Candidate 42

The National Living Wage is the minimum hourly rate to be paid to any employee
aged 23 or older.

In April 2021, the National Living Wage was £8.91. This was raised to £9.50 in
April 2022.

(¢) Given that the CPlin April 2022 was 119.0, determine whether this rise in the
Nationat Living Wage was in line with inflation.

.9 0
K ~| - 0.0662 ..
S‘q‘ :-O- 066 }Q{Oo
> 6.62%0

Apal 202 hed  lower  CPL
-l ose 6. 6200 &T Apr\\ 2020 b Apnl
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Question 9(c) Candidate 43

The National Living Wage is thé minimum hourly rate to be paid to any employee
aged 23 or older,

In April 2021, the National Living Wage was £8.91. This was raised to £9.50 in
April 2022.

(c) Given that the CPIlin April 2022 was 119.0, determine whether this rise in the
National Living Wage was in line with inflation.

WA —\W\G 4 = 5 7-‘2_4—-;7'\?&\—101'1
o2\ mMoiey
NQ | e IMDVW/J el S f0 Yoe raused more..
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Question 10(a)(i) Candidate 44

10. | You must refer to the information on ‘E10 Petrol’ given in the pre-release
material when answering this question.

At the end of June 2021, the UK government replaced the standard E5 fuel with E10
in a bid to reduce national CO, emissions.

A newspaper article stated that:

‘Since the nationwide introduction of E10 fuel, CO, emissions have reduced to the
effect of taking 550 000 cars off the road by the end of 2022.’

(@ (@) Calculate the CO, emissions of 550000 cars. 1

250,000 s — 750 00O 5350 000
! R O (7% A

250 000D _— li'?%%_]lnu;%
—
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Question 10(a)(i) Candidate 45

10. | You must refer to the information on ‘E10 Petrol’ given in the pfe-release
material when answering this question.

At the end of June 2021, the UK government replaced the standard E5 fuel with E10
in a bid to reduce national CO, emissions.

A newspaper article stated that:

‘Since the nationwide intreduction of E10 fuel, CO, emissions have reduced to the
effect of taking 550000 cars off the road by the end of 2022,

(@ (@ Calculate the CO, emissions of 550000 cars. 1

s o 000 -’5%?’;0 ele)

-

O.Li y“‘séca OO
= L5606 . & Tones

Question 10(a)(ii) Candidate 46

(i) Suggest a reason why the information from the newspaper article might
not be appropriate as part of any further research on reducing CO,
emissions. ) 1

Deoes not fmpfcvve aic @W}Iﬁ'y ol people +
("Utbln'c h(?O!H'M .
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Question 10(a)(ii) Candidate 47

(i) Suggest a reason why the information from the newspaper article might
not be appropriate as part of any further research on reducing CO,
emissions.

'P&S o (oS Moy o ke Qp’lc 0 reds
by R oc (g e Logd-

Question 10(b)(i) Candidate 48

The fuel economy of a car, ¥ miles per gallon (mpg), is reduced when it carries an
additional load of m kilograms.

The fuel economy of a small car is modelled using the following equation:

F =73.6x0.984

(b) (i) State the independent variable. 1

S
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Higher Applications of Mathematics Question paper 2023

Question 10(c) Candidate 49

(¢) Explain which graph could model the depth of petrol in the tank.

pial by dulk Suseor,

L\, & wit
Nower Xe ™iddue ©F The oiefing o,
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Question 10(c) Candidate 50

(c) - Explain which graph could model the depth of petrol in the tank.

Creaph A modals aa dptin o8 polvy
L\ . ande—. AR b shouos thak—
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Higher Applications of Mathematics

Question 11(a)(i)(ii

Question paper 2023

Candidate evidence

Candidate 51

5 Bank loan repayment schedule

6 Initial loan amount £6,000.00

7 | |Annual effective interest rate 6.3%

8 | [Monthly effective interest rate 0.510%

9 Loan.period (years) 3

10 Monthly repayment amount £182.87]

1 Final répayment amount £182.87

12

13| |Total interest paid £583.39

14

Interest content of| Capital content of | Loan outstanding
15 Time (months) Repayment (£) repayment (£) repayment (£) (£) '
16 0 S 5 R e 6,000.00°
17 1 £182.87 £30.63 £152.24 5,847.76
18 z £182.87 £29.85 £153.02 5,694.73
19 3 "£182.87 £29.07 £153.80 5,540:93
20 4 £182.87 £28.28 £154.59 5,386.34
27 5  £182.87 £27.4% £155.38 5,230.97
22 6 £182.87 £26.70 £156.17 5,074.80
23 7 £182.87 £25.90 £156.97 4,917.83
24 8 £182.87 £25.10 £157.77 4,760.06
25 9 £182.87 £24.30 £158.57 4,601.49
26 10 £182.87 £23.49 £159.38 4,442 11
27 11 £182.87 £22.67 £160.20 4,281.91
28 12 £182.87 £21.86 £161.01 4,120.89
29 13 £182.87 £21.03 £161.84 3,959.06
30 14 £182.87 £20.21 £1562.66 3,796.40
31 15 £182.87 £19.38 £163.49 3,632.90
32 16 £182.87 £18.54 £164.33 3,468.58
33 17 £182.87 £17.70 £165.17 3,303.41
34 18 £182.87 £16.86 £166.01 3,137.40
35 19 £182.87 £16.01 £166.86 2,970.55 |
36 20 £182.87 £15.16 £167.71 2,802.84
37 21 £182.87 £14.31 £168.56 2,634.28
38 22 £182.87 £13.45 £169.42 2,464.85
39 23 £182.87 £12.58 £170.29 2,294.56
40 24 £182.87 E11.71 E171.16 2,123.41
41 25 £182.87 £10.84 £172.03 1,951.37
42 26 £182.87 £9.96 £172.91 1,778.46
43 27 £182.87 £9.08 £173.79 1,604.67’
44 28 £182.87 £8.19 £174.68 1,429.99
45 29 £182.87 £7.30 £175.57 1,254.42
46 30 £182.87 £6.40 £176.47 1,077.95
47 31 £182.87 £5.50 £177.37 900.59
48 32 £182.87 £4.60 £178.27 722.31
49 33 £182.87 £3.69 £179.18 543.13
50 34 £182.87 £2.77 £180.10 363.03
51 35 £182.87 £1.85 £181.02 182.02
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